The purpose of this survey is to generate baseline data on the level of HIV infection awareness and willingness to participate (WTP) in hypothetical vaccine trials, ahead of any trial conduct in Nigeria. In a cross-sectional survey, 500 respondents were interviewed, including sex workers, male motorcycle taxi drivers, students, and the general public. About 153 (30.6%) of the respondents did not believe that correct and consistent use of condom can protect people from getting HIV, while about 66 (13.2%) respondents believed it is possible to get HIV by sharing meal with an infected person. Population groups considered at high risk for HIV were less aware of the disease, however, they were more willing to participate in HIV vaccine trials compared those at low risk of the disease. A total of 55% expressed WTP in a hypothetical vaccine trial after they were informed about it. Age, population group, and ethnicity were significantly associated with WTP.
Introduction
An estimated 3.1% of adults between ages 15Á49 in Nigeria live with HIV and AIDS (UNAIDS 2008 report) . With population of 140 million, Nigeria has greater mortality and morbidity resulting from HIV/ AIDS than many other African countries with higher prevalence rates. The epidemic in Nigeria is largely driven by circulating recombinant subtypes A, G, and CRF02_AG (McCutchan et al., 1999; Peeters et al., 2000) . Although previous research has indicated a number of HIV-1 subtypes and HIV-2 in Nigeria, studies have documented a wide distribution of subtype CRF02_AG in all parts of the country and confirmed the predominance of this clade in some parts of West Africa (Abimiku et al., 1994; Agwale et al., 2002; Howard, Olaylele, & Rasheed, 1994; Zeh et al., 2005) . Despite considerable efforts in prevention and the reported decline in the median prevalence, the HIV epidemic in Nigeria is still rampant, justifying the development of HIV vaccines tailored to the local epidemic. The Nigerian national vaccine plan and guidelines for conducting HIV vaccine trials and development has recently been ratified in collaboration with the World Health Organization (WHO).
The disappointing setback from the STEP Merck human phase 2b efficacy trial generated concerns over the future of HIV vaccine development (Buchbinder et al., 2008; Robb, 2008) . The trial was designed to elicit a cellular immune response to control viral loads in the HIV-infected vaccinees, however, it resulted in more HIV infections in the intervention group compared to the placebo. This led to the calls for a re-evaluation in strategies and overall approach in the discovery research, clinical research, and the use of animal models (Sekaly, 2008; Watkins, Burton, Kallas, Moore, & Koff, 2008) . However, the outcome of the recently concluded Phase III trial in Thailand in which for the first time a substantially less HIV infection was recorded in the intervention group compared to the placebo (Rerks-Ngarm et al., 2009) , raised the hope that developing an HIV vaccine was indeed possible and has re-energized the field leading to more trials in the future. It is thus important to conduct a baseline assessment of communities with high burden of HIV infection that might play a critical role in future HIV vaccine trials.
Several studies on different high-risk group conducted outside the continent of Africa indicated declining willingness to participate (WTP) after participants learned about the hazards of HIV vaccine trial participation (Halpern, Metzger, Berlin, & Ubel, 2001) . However, previous studies in some African communities showed the more participants know about the trials the more willing they are to volunteer (Kiwanuka et al., 2004; Smit et al., 2006) . The vaccine preparedness survey reported here was designed to capture the response of population groups considered at low and high risk of HIV infection in Abuja, Nigeria with respect to awareness related to HIV infection and WTP in a hypothetical vaccine trial.
Methods

Study design
This study was conducted from June to August 2006 using a cross-sectional study design. Stratified random sampling of sex workers (SW), motorcycle taxi drivers (MCTD), students (ST), and general public (GP) was performed. About 500 (90%) out of a total of 555 respondents that provided an oral consent were interviewed, the rest either declined to participate or were ineligible for the study. Eligibility was defined by participant's age (18 years or older), an oral consent for the interview, and belonging to one of the population groups listed above. We further divided the study population into a low-and highrisk groups suitable for Phases I/II and III, respectively, for vaccine trials. The distinction was based on behavioral risk, we defined high-risk individuals as female who trade sex for money (SW) or male MCTD who were usually young, single, less educated, and mobile with disposable income. ST and the GP were in comparison to the former considered to be at lower risk of acquiring the HIV infection.
The SW were camp/brothel-based. Camps were selected at random from a list of camps and brothels already developed for an ongoing HIV seroprevalence survey. The MCTD's stations were similarly selected from an existing list of stations available within Abuja metropolis at that time. The ST interviewed were undergraduates from the University of Abuja. In all of the sites, participants were selected with the toss of a coin. The survey instrument was tested a priori with a pilot study of 50 participants from similar population groups. The survey was administered in privacy by same-sex interviewers and all questions were asked in plain English or the popular Nigerian market English (pidgin) spoken by a majority of the semiliterate population. Respondents who could speak neither were excluded from the study.
Participants were generally questioned on HIV existence (if they had ever heard of the virus HIV or an illness called AIDS), its modes of transmission, prevention, and risks factors for transmission. Other questions covered vaccinations, vaccine trials, WTP in HIV vaccine trials, and availability for an extended follow-up. The average duration for the interview was 18 minutes. The protocol for this survey was reviewed and approved by the institutional review board at Asokoro Hospital and the National Institute for Pharmaceutical Research and Development, IduAbuja.
Variables
The outcome variables were HIV awareness and WTP in HIV vaccine trials. HIV awareness was defined by the mean proportion of correct responses to 14-scaled items on HIV transmission and prevention. WTP was defined by a binary response to the question, ''If HIV vaccine trials were to be conducted here in Abuja, would you be willing to participate?'' The independent variables were gender, age (18Á25, 26Á32, 33Á39, and 40 years or older), education (none, primary school graduate, secondary school graduate, and diploma or higher), population (ST, SW, MCTD, and the GP), religion (traditional, Christianity, and Islam), marital status with levels: married, single, living together, and other (widowed, divorced, and separated), and ethnicity (Igbo, Yoruba, Hausa/Fulani and others-minority tribes).
Statistical methods
Statistical analysis software (SAS, version 9.1) was used to analyze the data. Microsoft Access XP database were used to enter data collected into different tables related by participants' ID. The data were entered once, however, applicable error checking and data validation like the input mask, validation rule, validation text, and referential integrity were set-up and enforced before the start of data entry.
HIV infection awareness was evaluated with a 14-item scale on HIV transmission and prevention. Response to each of the 14 items was dichotomous (yes/no). The software was used to determine the proportion of correct responses for each individual. The mean of the sum of all the proportions for the entire study sample was used to define the mean awareness level. Scores above the mean were considered as high awareness levels, while those below or equal to the mean were considered as low awareness levels. The scale ranged between 0 and 1.0 and its reliability was assessed with Cronbach's alpha (c 0 0.69). In general, a coefficient ]0.70 indicates satisfactory reliability. A T-test was used to assess the difference in the mean awareness between the population groups. WTP was defined by a binary response (yes or no). Pearson Chi-square and Fisher's exact test, where applicable, were used to examine the significance of associations between categorical groups. P-values of 0.05 or less were considered statistically significant. Multiple logistic regressions were used to determine the association between the outcome variable WTP and the relevant independent variables. Levels of variables that were not found to significantly differ from each other within the same variable at the preliminary analyses were merged together in the subsequent analyses. Table 1 presents the demographic characteristics of the study population. Of the 500 respondents interviewed, most (n 0372; 74.4%) of them were aged between 18 and 32 years (mean age, 2896.2). More than half were secondary school graduates (n 0275; 55%). ST constituted about 20% (n0103) of the participants while there were equal proportions (n 0 197) of SW/MCTD and GP. The majority (n 0379; 75.8%) of the respondents were of Christian faith.
Results
Study population
HIV infection awareness
All the respondents approached had heard of HIV or the illness called AIDS before the survey, so the analysis focused mainly on differentiating high from low awareness. The mean HIV awareness score of the study sample was 0.52 (SD 00.17). About 252 (50.4%) had an awareness level above the mean (high). The mean awareness level of the group at higher risk of HIV was 0.47 (SD 00.15), while the group at lower risk had a mean awareness level of 0.57 (SD 00.17) as summarized in Figure 1 . Among the 14 items, we used to measure HIV awareness was the respondent's belief on correct and consistent use of condom in preventing contraction of HIV. A substantial proportion (30.6%) of the respondents did not believe that correct and consistent use of condom could protect people from getting HIV, while some 13.2% believed it was possible to get HIV by sharing a meal with a person who has the virus. About 285 (57%) claimed to had ever been tested for HIV, and of these, 48 (17%) admitted being requested to undergo additional testing to confirm their status. The high-risk group was more likely to have a low awareness level compared to the low-risk group (adjusted OR 01.8; 95% CI 01.1, 2.9). HIV awareness was also strongly associated with respondents' level of education. Individuals at the 6 years or less education level were more likely to have a low level of awareness compared to individuals at the secondary or above level of education (adjusted OR 04.1; 95% CI 01.9, 8.5). However, no other variable was found to be significantly associated with respondents' level of awareness.
Willingness to participate (WTP) in future HIV vaccine trials
In all, 445 participants (91%) admitted having ever received vaccination in the past for prevention of other illnesses before the survey. About 443 (88.6%) of the participants believed it was possible to develop a vaccine that can prevent against HIV infection. A total of 55.4% indicated their WTP in future HIV vaccine trials after they were informed about it. The high-risk group expressed more WTP compared to the low-risk group (Figure 2) . Some correlates of WTP in this population were also identified. 
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presents the proportion, unadjusted and adjusted associations of WTP with selected covariates. Compared to ST and GP, SW and MCTD (highrisk group) were more likely to be willing to participate (OR 01.9; 95% CI 01.2, 3.1) in HIV vaccine trials. The association between gender and WTP was, however, not significant. Participants aged between 18 and 32 years were also more likely to express WTP compared to those aged 33 years or older (OR 02.0; 95% CI 01.1, 3.6). In addition, minority ethnic groups (Tiv, Igala, and Idoma) were more likely to be willing to participate compared to the three major groups (Igbo, Yoruba, and Hausa-Fulani) (OR 02.6; 95% CI 01.5, 4.6). About 48% of the minority ethnic groups interviewed fell within the high-risk group compared to the 35% in the major ethnic groups. However, the association between HIV awareness and WTP was not significant in this model.
Characteristics of potential vaccine participants
High-risk population group, younger age, and ethnicity not from the major linguistic/ethnic group remained significantly associated with WTP in vaccine trials. To further characterize which group would be most suitable for vaccine trial participation and provide a better target for recruitment efforts, we looked across all subjects to identify those who would be reliable volunteers. We created and defined ''reliable volunteers'' as having a high level of HIV awareness, WTP, and ever tested for HIV. We also defined ''feasibility for participation'' as availability for long-term follow-up, WTP, and ever tested for HIV. Only 15 (7.6%) of the 197 high-risk individuals interviewed were likely to be reliable volunteers; the proportion of this group who might feasibly participate was equally low; 35 (17.8%) out of 197.
Discussion
This survey, to our knowledge, was the first to look at HIV infection awareness and WTP in HIV vaccine trials in different Nigerian sub-populations. The level of HIV awareness for this study population was low even though the entire sample of respondents knew of HIV or the illness called AIDS. This is consistent with the findings of similar surveys in Nigeria (Ekabua, Oyo-Ita, Ogaji, & Omuemu, 2006; Iliyasu, Kabir, Galadanci, Abubakar, & Aliyu, 2005) , in which nearly all the respondents knew of HIV but less than half of the people interviewed had a good knowledge of HIV transmission. Awareness was lower among the most vulnerable sub-populations (high-risk groups) that are critical for stemming the tide of the epidemic and who are also potential targets for future vaccine trials. The relative high level of awareness among the group consisting of the undergraduate ST and GP is not unexpected. Several previous studies reported similar findings (Harding, Anadu, Gray, & Champeau, 1999; Onah, Mbah, Chukwuka, & Ikeme, 2004) . High level of education promotes access to information and better understanding of the modes of transmission and prevention. This increases individual's risk perception and its possible impact on behavioral change toward safe sex practices. Previous studies indicated HIV awareness relates directly to the individual's level of education underscoring the importance of education in creating HIV awareness (Chauhan, Lal, Kumar, Malhotra, & Ingle, 2008; Sudha, Vijay, & Lakshmi, 2005) . However, awareness alone without interventions for behavioral modifications does not always translate to risk behavior reduction (Hartung, Nash, Ngubane, & Fredlund, 2002; James, Reddy, Taylor, & Jinabhai, 2004) .
In contrast to the study population's low knowledge of HIV transmission and prevention, its WTP in a hypothetical HIV vaccine was considerably high, in addition to the optimism for the prospect of getting a vaccine against HIV. This is consistent with similar studies in some parts of Africa where respondents expressed a positive attitude toward an HIV vaccine and WTP (Kiwanuka et al., 2004; Lindegger, Quayle, & Ndlovu, 2007) . The high proportion of WTP expressed by the population groups at greater risks indicates their desire for protection against HIV and explains their level of at risk perception for the disease to which they were lacking sufficient knowledge on its modes of transmission and prevention. These groups would likely be among the targets for a future HIV prevention vaccine trial in Nigeria. It is AIDS Care 1281 important that such groups are approached early enough for vaccine preparedness education emphasizing that a candidate vaccine does not guarantee protection against HIV infection. These findings were similar to those reported in previous studies involving different population groups at a high risk of HIV infection (Koblin et al., 1998; Suhadev et al., 2006; Van de Ven et al., 2005) . The desire for protection from the candidate vaccine was identified as one of the reasons for the expressed WTP among high-risk groups (Koblin, Holte, Lenderking, & Heagerty, 2000; McGrath et al., 2001) . Studies have shown that the more respondents knew about HIV vaccine trials, the less willing they were to participate (Bartholow et al., 1997; Koblin et al., 2000; Moodley, Barnes, van Rensburg, & Myer, 2002; O'Connell et al., 2002) . Our study shows that the more participants knew about HIV modes of transmission and prevention, the less likely they were to express WTP in hypothetical vaccine trials. Respondents, who declined to participate in actual trials, cited several reasons for their decisions including fears of discrimination from post-vaccination-induced HIV seropositivity and vaccine safety (Allen et al., 2001; Celentano et al., 1995; Newman et al., 2007; Sahay et al., 2005; Thapinta et al., 2002) . Whether this population will express concerns on issues like vaccine safety following HIV vaccine specific education or when the actual trial is being conducted may be hard to predict. However, the implications of false-positive HIV status with respect to employment and spousal choice could adversely affect WTP in this population. Unlike other studies that found positive association between increasing age, male gender, and low literacy level with WTP (Smit et al., 2006; Van de Ven et al., 2005) , our study found positive association with younger age, population group, and ethnicity.
The ability to conduct baseline assessment of HIV infection awareness and WTP in HIV vaccine trials across different population groups using a single instrument was part of the strength of this study. The non-confirmation of the negative sero-status of the willing high-risk individuals was equally a limitation. The lack of association between WTP and level of HIV awareness after adjustment may be due to a small sample size or unmeasured confounding. The findings of this study may only be generalized to the a priori selected sub-populations, therefore not representing all existing possibilities in Abuja. The findings of this study will prove valuable in the planning and implementation of vaccine trials in Nigeria in the near future.
In conclusion, we found respondents at high risk of HIV infection were more willing to participate in hypothetical HIV vaccine trials Á even though their level of HIV infection awareness was lower Á compared to respondents at low risk of the infection in Abuja, Nigeria. Intense vaccine preparedness programs for HIV vaccine development and trials in this population may change completely the pattern of WTP among the different risk groups. However, at this moment, educational strategies to improve the knowledge of HIV transmission and prevention among the high-risk groups are needed.
